We present the selection of the Jodrell Bank Flat-spectrum (JBF) radio source sample, which is designed to reduce the uncertainties in the Cosmic Lens All-Sky Survey (CLASS) gravitational lensing statistics arising from the lack of knowledge about the parent population luminosity function. From observations at 4.86 GHz with the Very Large Array, we have selected a sample of 117 flat-spectrum radio sources with flux densities greater than 5 mJy. These sources were selected in a similar manner to the CLASS complete sample and are therefore representative of the parent population at low flux densities. The vast majority (∼90 per cent) of the JBF sample are found to be compact on the arcsecond scales probed here and show little evidence of any extended radio jet emission. Using the JBF and CLASS complete samples we find the differential number counts slope of the parent population above and below the CLASS 30 mJy flux density limit to be −2.07±0.02 and −1.96±0.12, respectively.
(typically ∼ 1 arcsec) with high sensitivity instruments such as the Very Large Array (VLA).
The Cosmic Lens All-Sky Survey 2 (CLASS; S4.85 30 mJy; Myers et al. 2003; Browne et al. 2003) forms the largest, statistically complete sample of radio-loud gravitational lens systems currently available. A complete sample of 11 685 flat-spectrum radio sources (the exact selection criteria for this parent population sample is given in Section 2) was observed with the VLA at 8.46 GHz in A configuration (resolution of ∼ 0.2 arcsec). Those sources which were found to have multiple components with Gaussian full width at half maximum (FWHM) 170 mas, flux density ratios 10:1 and separated by 300 mas in the CLASS 8.46 GHz VLA images were followed-up as potential gravitational lensing candidates. Further observations with optical telescopes and high resolution radio arrays confirmed the lensing hypothesis for 22 gravitational lens systems during the course of CLASS. Of these systems, 13 form a well-defined statistical sample of gravitational lenses from a parent population of 8958 flat-spectrum radio sources. This results in a CLASS lensing rate of 1:689. Further details of the CLASS gravitational lens systems, and the procedures used to discover them, can be found in Browne et al. (2003) .
A thorough analysis of the CLASS gravitational lensing statistics found, for a flat-universe with a classical cosmological constant (w = −1), ΩΛ = 0.69 +0.14 −0.27 at the 68 per cent confidence level 2 The Jodrell Bank-VLA Astrometric Survey (JVAS; S 4.85 200 mJy ; Patnaik et al. 1992; Browne et al. 1998; Wilkinson et al. 1998; King et al. 1999 ) forms a brighter sub-sample of CLASS. (Chae et al. 2002; Chae 2003) . This result, which is consistent with the findings from SN1a (e.g. Riess et al. 2004 ), large-scale structure (e.g. Cole et al. 2005 ) and cosmic microwave background (e.g. Spergel et al. 2006 ) data, provides further independent evidence for the cosmological concordance model. Furthermore, the CLASS gravitational lensing statistics have also been used to investigate the global properties of the lensing galaxy population. Chae et al. found the characteristic velocity dispersion for the early-and late-type galaxy populations to be σ Davis, Huterer & Krauss 2003) . The projected mean ellipticity for the early-type population, based on the relative numbers of quadruple and doubly imaged CLASS gravitational lens systems, was found to bef < 0.83.
The analyses described above required the number density of the parent population as a function of flux density to be established. This is because the derived constraints on ΩM − ΩΛ depend on a knowledge of the lensing optical depth as a function of the background source redshift (e.g. Turner et al. 1984) . Unfortunately, the flat-spectrum radio source luminosity function was not well known, and measuring the redshifts of the 11 685 sources in the CLASS complete sample was not practical. Therefore, subsamples of flat-spectrum radio sources, selected in a similar manner to the CLASS complete sample, were formed within progressively lower flux density bins. At high flux densities the parent population redshift information was taken from the Caltech-Jodrell Bank Flatspectrum survey (CJF; S4.85 350 mJy; Taylor et al. 1996) . The complete CJF sample consists of 293 flat-spectrum radio sources, for which, 261 redshifts have been obtained (Vermeulen & Taylor 1995; Vermeulen et al. 1996; Henstock et al. 1997; unpublished) . A redshift survey of 69 sources from the JVAS sample by Falco, Kochanek & Muñoz (1998) has provided 55 redshifts in the intermediate flux density range, 200 to 250 mJy at 4.85 GHz (see also Muñoz et al. 2003) . Redshift information for the parent population at the CLASS flux density limit was reported by Marlow et al. (2000) , who measured 27 redshifts from a sample of 42 flat-spectrum radio sources with 4.85-GHz flux densities between 25 and 50 mJy. The mean redshift of each of these flatspectrum radio source samples isz ∼ 1.25; suggesting little change in the mean redshift with flux density.
However, since gravitational lensing increases the apparent flux density of the background source, many lensed sources will come from a population of radio sources with flux densities below the CLASS flux density limit. Therefore, our knowledge of the flatspectrum radio source luminosity function must be extended below 25 mJy to a few mJy (based on the source magnifications calculated from lens galaxy mass modelling). We have therefore undertaken a study of the flat-spectrum radio source population at the mJy level; hereafter referred to as the Jodrell Bank Flat-spectrum (JBF) radio source survey. The aim of this study is to reduce the uncertainties in the CLASS gravitational lensing statistics arising from the parent population luminosity function.
Since this project began, Muñoz et al. (2003) have extended their work on the redshift distribution of flat-spectrum radio sources down to ∼ 3 mJy. They find the mean redshift of their sample of 33 flat-spectrum radio sources with ∼ 5 GHz flux densities between 3 and 20 mJy to bez ∼ 0.75 (42 per cent completeness). This mean redshift is significantly lower than the trend reported from the sub-samples of flat-spectrum radio sources selected from the CJF, JVAS and CLASS surveys. The implications of such a low mean redshift for the parent population at low flux densities on the CLASS lensing statistics is to push ΩΛ to ∼ 1 for a flat Universe, which is inconsistent with the concordance model. In a companion paper (McKean et al. in preparation) , we will present the optical and near infrared follow-up of a small sub-sample of JBF sources which will show that the mean redshift of the parent population is nearerz ∼ 1.2 at low flux densities. The focus of this paper, which is the first in a series of papers investigating the flat-spectrum radio source population at the mJy level, is to present the selection of the JBF sample and the number counts of the CLASS parent population.
In Section 2 we review the strict selection criteria of the CLASS complete and statistical samples. New 4.86 and 8.46 GHz observations from a VLA pseudo-survey that were used to select the JBF sample are presented in Section 3. In Section 4 we discuss the radio morphologies of the 117 flat-spectrum radio sources in the JBF sample. We also present our analysis of the CLASS parent population differential number counts and discuss the implications for the CLASS gravitational lensing statistics in Section 4. We end with a summary of our findings in Section 5.
THE CLASS COMPLETE AND STATISTICAL SAMPLES
To be truly representative of the CLASS parent population, the JBF sample needed to be selected in an identical manner to the flatspectrum radio sources observed by CLASS. Therefore, we first present a brief review of the selection criteria for the CLASS complete and statistical samples before discussing the selection of the JBF sample. The well defined CLASS complete sample was selected using the 1.4 GHz NVSS (National Radio Astronomy Observatory Very Large Array Sky Survey; Condon et al. 1998 ) and the 4.85 GHz GB6 (Green Bank 6 cm; Gregory et al. 1996) catalogues to find all flat-spectrum radio sources with,
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The CLASS complete sample was selected by finding all sources with S4.85 30 mJy from the GB6 catalogue in the area of sky defined above. These sources were then cross-correlated with the NVSS catalogue (CATALOG39). All 1.4 GHz flux density within 70 arcsec of the GB6 position was summed and used to determine the two-point spectral index of each source. There are 11 685 flatspectrum radio sources in the CLASS complete sample within a sky region of 4.96 sr. This sample was then observed with the VLA in A configuration at 8.46 GHz during CLASS. Those sources which were found to have a total 8.46 GHz flux density of S8.46 20 mJy formed the CLASS statistical sample. The 20 mJy cut-off was applied to ensure that all sources with multiple components and flux density ratios less than 10:1 would be detected by the VLA. There are 8958 sources in the CLASS statistical sample. The difference in the number of sources in the complete and statistical samples is mainly due to the 20 mJy cut-off (2418 sources). Bandwidth smearing (217 sources), extended sources (81 sources) and failed observations (11 sources) account for the remainder. A full discussion of the selection of the CLASS complete and statistical samples, and the subsequent CLASS VLA 8.46 GHz observations can be found in Myers et al. (2003) . 
SAMPLE SELECTION
Due to the magnification of the background source by gravitational lensing, we needed to determine the number counts and redshift distribution of the parent population below the CLASS 30 mJy flux density limit at 4.85 GHz. Therefore, we selected a representative sample of faint flat-spectrum radio sources which is complete to 5 mJy. We now discuss the selection of the JBF sample.
The NVSS selected sample
GB6 could not be used as the primary source catalogue because the JBF sample would include flat-spectrum radio sources with ∼ 5 GHz flux densities down to 5 mJy (recall that the GB6 catalogue is flux-density limited to S4.85 18 mJy). Ideally, we would carry out our own, deeper sky survey at ∼ 5 GHz to identify a flux-density limited sample of faint flat-spectrum radio sources. However, this process would be observationally expensive. Therefore, using the VLA at 4.86 GHz, we undertook a targeted pseudosurvey of a well defined sample of radio sources selected from the NVSS catalogue (S1.4 2.5 mJy) within a restricted region of the sky. From these 4.86 GHz pseudo-survey observations we established a sample of NVSS-selected radio sources which met the CLASS two-point spectral index criteria (α 4.86 1.4 −0.5) and had S4.86 5 mJy. This process is slightly different to the one used for the selection of the CLASS complete sample (see Section 2). Therefore, we now discuss any possible bias which the 4.86 GHz pseudo-survey may have introduced.
The NVSS S1.4 2.5 mJy limit was chosen to ensure that a sample of flat-spectrum radio sources with S4.86 5 mJy was selected. However, this limit also imposed on the pseudo-survey a bias against faint and highly inverted flat-spectrum radio sources with α 4.86 1.4 0.56 (e.g. for a 5 mJy source at 4.86 GHz). Assuming that the spectral index distribution of the flat-spectrum radio sources found by the pseudo-survey is the same as for the CLASS complete sample (see Figure 3 in Myers et al. 2003) , we would expect 9.4 per cent of the sources to have α 4.86 1.4 0.5. This does not mean that the pseudo-survey would not detect any of these inverted radio sources; as we will see in Section 4.1, 6 per cent have α 4.86 1.4 0.5. It is only the few highly-inverted radio sources (3.4 per cent) at the 5 mJy limit of the pseudo-survey which would be missed.
The GB6 survey was conducted with the old 300 ft (91 m) Telescope at Green Bank which had a beam size of ∼ 3.5 arcmin, whereas our 4.86 GHz pseudo-survey observations were carried out using the VLA, with a beam size of only a few tens of arcseconds. This change is resolution will result in two effects. First, the increase in resolution introduced the possibility of the pseudosurvey observations resolving several discrete sources that would have been identified as a single radio source by GB6. When this occurred, we summed the 4.86 GHz flux-density of the separate sources to make a single 'radio' source (the details of this process are given in Section 3.3). Second, the higher resolution provided by our interferometic VLA observations could result in extended radio emission being partially or completely resolved out. However, since the aim of this project is to select a sample of flat-spectrum radio sources, which are typically compact, we expect this to have a negligible effect on our sample completeness.
The number of NVSS radio sources with S1.4 2.5 mJy is approximately 44 sources deg −2 . Therefore, to define a complete low flux density sample which was also straightforward to followup at optical wavelengths, sources were selected from 16 circular fields with radii ranging from 0.3 to 1 degrees within the region of sky 13 h α 8 h and δ ∼ 0 • . Where possible, fields were chosen to coincide with the Anglo Australian Observatory 2dF Galaxy Redshift Survey (Folkes et al. 1999) in the hope that some of the flat-spectrum radio sources would have measured redshifts. There are 1299 sources in the complete S1.4 2.5 mJy sample within a sky area of 29.3 deg 2 (≡ 8.93 × 10 −3 sr).
VLA 4.86 GHz pseudo-survey observations
The complete NVSS selected S1.4 2.5 mJy sample was observed at 4.86 GHz with the VLA in CnD configuration on 1999 March 02 (6 h) and 1999 March 05 (4 and 3 h), and in D configuration on 1999 May 21 (12 h). Each source was observed for 45 or 50 s, using a 10 s correlator integration time. The data were taken through two 50 MHz IFs, which were centred at 4.835 GHz and 4.885 GHz, respectively. 3C286 and 3C48 were used as the primary flux density calibrators and suitable phase reference calibrators, selected from the JVAS catalogue, were observed every 15 to 30 minutes. The typical beam size was ∼ 20 × 13 arcsec 2 with an rms map noise ∼ 300 µJy beam −1 . A summary of the VLA 4.86 GHz pseudosurvey observations is given in Table 1 .
The data were calibrated and edited in the standard way using the AIPS (Astronomical Image Processing Software) package. To ensure that the imaging of the data was carried out in an efficient and consistent manner, all 1299 pointings were mapped within the Caltech VLBI difference mapping package (DIFMAP; Shepherd 1997) using a modified version of the CLASS mapping script (Myers et al. 2003) . The script automatically detected and cleaned surface brightness peaks above 1.5 mJy beam −1 which had a signal-to-noise ratio greater than 6 (typically 2.4 mJy beam −1 ), within a sky region of 2048 × 2048 arcsec 2 in size around the phase centre. Natural weighting was used throughout to maximize the overall signal-to-noise and elliptical Gaussian model components were fitted to the data. Table 2 . The JBF 4.86 GHz catalogue. The survey name of each flat-spectrum radio source is given in column 1. The J2000 right ascension and declination are listed in columns 2 and 3, respectively. For each source, the peak surface brightness (column 4) and the integrated flux density (column 5) from model fitting to the uv-data is reported. The radio morphology of each JBF source has been classified as either unresolved (U) or extended (E) in column 6. The particulars of the 4.86 GHz observation of each object are given in columns 7 to 10. The 1.4 GHz NVSS flux density within 70 arcsec of the JBF position (column 11) has been used to calculate the 1.4-4.86 GHz spectral index of each source in column 12. 
The JBF sample
The pseudo-survey observations were carried out to emulate what was done for the GB6 survey using the old 300 ft (91 m) Telescope at Green Bank. However, the GB6 survey has a beam size of ∼ 3.5 arcmin, which is significantly larger than the pseudosurvey 20 × 13 arcsec 2 beam size. This introduced the possibility of the pseudo-survey observations resolving discrete sources that would have otherwise been identified as a single radio source by GB6. This issue was also confronted during the selection of the CLASS complete sample where the NVSS beam size (45 arcsec) was ∼ 4 times smaller than the GB6 beam size. To overcome this relative beam size problem, Myers et al. (2003) added all the NVSS 1.4 GHz flux density within 70 arcsec of the GB6 position to determine the 1.4 GHz flux density of each 'source'. We have adopted the same strategy for the pseudo-survey. The 4.86 GHz radio emission from those pseudo-survey sources within 70 arcsec of each other were added together to make a single radio source and entered into the 4.86 GHz pseudo-survey catalogue. As the pointings for the 4.86 GHz pseudo-survey observations were taken from the NVSS catalogue there was the possibility that a source was detected in more than one field. When this occurred the data from the nearest pointing was used. The 4.86 GHz catalogue was then cross-referenced with the NVSS catalogue. As with the selection of the CLASS complete sample, the total 1.4 GHz flux density within 70 arcsec of the 4.86 GHz position was added and used to determine the two-point spectral index of each source.
The pseudo-survey catalogue contains 736 sources detected at 4.86 GHz with the VLA. Of these sources, 418 are in the flux density limited sample of S4.86 5 mJy. This results in a source density above 5 mJy of about 14 sources deg −2 . For the pseudosurvey, this equates to one source every 10 3 -10 4 beam areas. For a radio source population whose differential number counts are described by a power-law with an index of 2 (see Section 4.2), we would expect confusing sources (i.e. those at a density of 1 per 20 beam areas) to contribute about 0.1 mJy to the flux-density of a 5 mJy source. This is well within the observational uncertainties of the pseudo-survey flux densities. Therefore, source confusion will have a negligible effect on the pseudo-survey catalogue at the 5 mJy flux density limit. The total number of flat-spectrum radio sources defined by the CLASS two-point spectral index criteria within the S4.86 5 mJy flux density limited sample is 117 sources. It is these 117 flat-spectrum radio sources which form the JBF sample. A summary of the number of sources observed, detected and found Table 3 . The JBF 8.46 GHz VLA data. Columns 1 to 5 are the same as in Table 2 . The rms noise in of each map is given in column 6. The 1. GHz spectral indices of each source are given in columns 7 and 8, respectively. referencing was carried out with suitable JVAS sources. The typical beam size was ∼ 0.7 × 0.2 arcsec 2 and the rms map noise was ∼ 180 µJy beam −1 . The data were reduced using AIPS. Mapping and self-calibration were carried out within DIFMAP. Natural weighting was used and elliptical Gaussian model components were fitted to the data.
All 59 sources were detected and have compact structures (Gaussian FWHM 170 mas). The positions, flux densities and spectral indices for each source are given in Table 3 . Only one source was found to have multiple components. JBF.041 has two compact components (Gaussian FWHM of 60 and 120 mas) separated by 1.47 arcsec. Independently of this work, JBF.041 was identified as a gravitational lens candidate from the PMN survey (Parkes-Massachusetts Institute of Technology-National Radio Astronomy Observatory; Griffith & Wright 1993) . Extensive radio and optical observations by Winn et al. (2002) have shown PMN J1632−0033 (JBF.041) to be a gravitational lens system, with three lensed images of a z = 3.42 quasar (see also Winn, Rusin & Kochanek 2003 , 2004 .
DISCUSSION

Radio morphologies and extended emission
We have investigated the morphological properties of the JBF sample by classifying each flat-spectrum radio source as either unresolved (U) or extended (E) in Table 2 . Unresolved radio sources are those consisting of a single radio component (within a 70 arcsec search radius from the brightness peak) with a model Gaussian FWHM which is smaller than the observed beam size of the VLA (also given in Table 2 ). The remainder are considered extended.
Our analysis of the 4.86 GHz VLA model fitting data finds 85 per cent of the JBF sample to have unresolved structures. Evidence for extended emission is found in 15 per cent of the radio sources. The large fraction of unresolved point sources in the JBF sample is not unexpected -the high selection frequency, coupled with the tight constraint on the source spectral index should have produced a sample of core-dominated radio sources. In Fig. 1 0.5). The total sample of 117 flat-spectrum radio sources has a mean spectral index of −0.09 with an RMS of 0.31 and a median spectral index of −0.15. We also show in Fig. 1 , with the broken line, the spectral index distribution of those sources which are considered extended. The broken line effectively divides each spectral index bin into the contribution from unresolved and extended radio sources. It is apparent that the extended radio sources tend to have on average steeper radio spectra (mean spectral index is −0.22 with an RMS of 0.25; median spectra index is −0.23) when compared to the unresolved population (mean spectral index is −0.07 with an RMS of 0.32; median spectra index is −0.10). The steeper spectra are likely caused by the presence of jet emission in the extended sources, or due to contamination from another independent (steep spectrum) radio source within 70 arcsec of the brightness peak.
We have searched for any evidence of extended jet emission in the JBF sample by inspecting the radio maps of those sources observed during the course of the 1.4 GHz FIRST survey (Faint Images of the Radio Sky at Twenty centimeters; Becker, White & Helfand 1995; beam size ∼5 arcsec). We found that only 33 of the 117 JBF sources have FIRST radio maps available due to the limited sky coverage of the FIRST survey. The mean spectral index of these 33 JBF sources is −0.11, with 18 per cent (6 sources) defined as extended in Table 2 . Therefore, the 33 sources appear to form a representative sub-sample of the JBF catalogue (c.f. with the mean spectral index and extended source fraction of the full JBF sample given above). The 33 sources which make up the FIRST-subsample are JBF.013 to JBF.031 and JBF.104 to JBF.117. We define sources as unresolved at 1.4 GHz if they consist of a single radio component with a deconvolved FWHM of less than 4 arcsec within 30 arcsec of the JBF position in the FIRST radio maps. Note that during the selection process of the JBF sample we used a search radius of 70 arcsec inorder to remain consistent with the selection process used by CLASS. Here, we only consider radio emission within 30 arcsec of the JBF position because we are now looking for evidence for jet emission associated with each JBF source. Using the above criteria we find that only 3 JBF sources (JBF.025, JBF.026 and JBF.031) show signs of extension in the FIRST radio maps. These 3 sources were also identified as extended by the 4.86 GHz pseudo-survey observations. The 3 other extended sources from the 4.86 GHz pseudo-survey imaging (JBF.020, JBF.108 and JBF.117) had compact structures in the FIRST maps, but were found to have another independent radio source between 30 and 70 arcsec from the JBF position. The FIRST images of JBF.025, JBF.026 and JBF.031 are given in Fig. 2 and a brief description of each source is given below.
JBF.025 appears as a single extended radio source with a FIRST 1.4 GHz flux density of 7.6 mJy and a deconvolved FWHM of 4.67 arcsec. The radio structure appears unremarkable with a slight extension to the north. There is another FIRST radio source ∼45 arcsec toward the east.
JBF.026 shows clear extended structure elongated toward the south-west. The 1.4 GHz flux density measured by the FIRST survey is 12.1 mJy and the deconvolved FWHM is 7.97 arcsec JBF.031 has the most interesting radio structure of the three extended JBF sources. JBF.031 consists of three radio components extending in a north-south direction separated by 27.5 arcsec. The most southern component, JBF.031a, has the largest 1.4 GHz fluxdensity of the three radio components (12.3 mJy) and is the most compact (deconvolved FWHM is 1.28 arcsec). Also, JBF.031a is the only radio component to be detected at 8.46 GHz during the pseudo-survey observations (see Table 3 ). The spectral index of JBF.031a between 1.4 (FIRST) and 8.46 GHz (JBF) is flat/rising (α 8.46
1.4 = +0.13±0.06). Therefore, we associate JBF.031a as the radio core of JBF.031. The remaining two components to the north, JBF.031b and JBF.031c, have 1.4 GHz flux-densities of 3.5 and 5.1 mJy and deconvolved sizes of 4.57 and 4.96 arcsec, respectively. Both JBF.031b and JBF.031c have structures consistent with a radio jet.
Assuming that the FIRST-subsample is representative of the whole JBF sample, we find that only 9 per cent of the JBF sample show evidence for extended jet emission, with the vast majority being unresolved and compact. Of course, further 1.4 GHz imaging of the remaining 84 JBF sources not observed by FIRST could confirm this result. In general, we find that the JBF sample is composed of compact radio sources with little or no evidence of extended jet emission on the arcsecond scales probed here.
Radio source number counts
The differential number counts of the CLASS parent population have been determined by combining the JBF and CLASS complete samples. We excluded from our analysis the number counts data from the JBF sample at S 25 mJy because i) the small number of JBF sources with flux densities above 25 mJy led to large uncertainties in the number counts per flux density bin (60 to 100 per cent), and ii) the CLASS complete sample provides excellent number counts information over the 30 mJy to ∼ 1 Jy flux density range. Fig. 3 shows the differential number counts of flat-spectrum radio sources as a function of flux density. The JBF number counts follow on smoothly from those obtained with the CLASS complete sample. Using a least-squares fitting technique, we find the differential number counts of flat-spectrum radio sources with S4.85 5 mJy are described by the power law, n(S) = (6.91 ± 0.42) S4.85 100 mJy −2.06±0.01
The reduced χ 2 of the fit is 1.31 and the number of degrees of freedom (ndf) is 21. Clearly, this power-law fit has been heavily weighted by the CLASS complete sample data which has very small uncertainties in the number of sources per flux density bin. As the CLASS gravitational lensing statistics will be particularly sensitive to any change in the differential number counts slope, η where n(S) ∝ S η , below 30 mJy, two separate power-laws have been fitted to the parent population data above and below the CLASS 30 mJy flux density limit. We find from the resulting least squares fits, n(S) = (7.97 ± 2.23) S4.85 100 mJy −1.96±0.12 n(S) = (6.85 ± 0.50) S4.85 100 mJy −2.07±0.02
for S 30 mJy (reduced χ 2 = 1.73; ndf = 14). The large uncertainty in the slope below 30 mJy is due to the small number of sources in the JBF sample.
The differential number counts slope below 30 mJy presented here is slightly different to the result reported by Chae et al. (2002) (η = −1.97±0.14). The small change in η below 30 mJy is due to a recent update of the NVSS catalogue in 2004 which led to an increase in the number of flat-spectrum radio sources within the JBF sample. This change in η has a negligble effect on the CLASS gravitational lensing statistics, with ΩΛ unchanged from the result published by Chae et al. (2002) .
Fraction of radio sources with flat radio spectra
In Fig. 4 the percentage of radio sources with flat radio spectra (α 4.85 1.4 −0.5) as a function of flux-density is presented. Those data above 30 mJy come from the combination of the NVSS and GB6 catalogues, and those data below 30 mJy are taken from the 4.86 GHz pseudo-survey. There is a clear change in the spectral composition of the radio source population with flux density. At high flux-densities (> 1 Jy), the radio source population is dominated by the powerful flat-spectrum quasars. As the quasar population declines with flux density (e.g. Falco et al. 1998; Marlow et al. 2000; Muñoz et al. 2003) , so does the fraction of sources with flat radio spectra. From ∼10 to 100 mJy, the fraction remains constant with about 1 in 4 radio sources having flat spectra. Also, those data from the pseudo-survey appear to closely match the results from NVSS and GB6 at the transition point around 30 mJy, although the uncertainties in the fraction of sources with flat spectra from the pseudo-survey are quite large. Interestingly, there is a hint of an increase in the fraction of radio sources with flat radio spectra below (Becker et al. 1995) of the extended radio sources from the JBF sample. (left) JBF.025 shows a slight extension to the north and another (possibly independent) radio source 45 arcsec to the east. The contour levels are (−3, 3, 6, 12, 24, 48 )×170 µJy beam −1 . (centre) JBF.026 shows extension toward the south-west. The contour levels are (−3, 3, 6, 12, 24 )×157 µJy beam −1 . (right) JBF.031 consists of three radio components extending to the north; a core (A) and two jet components (B and C). The contour levels are (−3, 3, 6, 12, 24, 48) 10 mJy to about 1 in 3 radio sources. A possible explanation for this increase is that the pseudo-survey observations partially or completely resolved out extended steep-spectrum radio sources which would have otherwise been detected by the ∼3.5 arcmin beam of the GB6 survey. Although this does not affect the number of compact flat-spectrum radio sources found by the VLA pseudo-survey, it could result in an increase in the fraction of radio sources identified with flat spectra at the survey limit (∼5 mJy). Alternatively, the fraction of radio sources with flat radio spectra may be genuinely increasing. However, a much larger survey of the mJy level radio source population using a radio array/telescope with a greater sensitivity to extended emission will need to be carried out to confirm this intriguing result.
CONCLUSIONS
The selection of the JBF sample from a 4.86 GHz VLA pseudosurvey has been presented. We find the vast majority of the 117 flat-spectrum radio sources within JBF to be compact and unresolved over the arcsecond scales probed here. Using the JBF and CLASS complete samples we have determined the differential number counts slope of the CLASS parent population above and below 30 mJy to be −2.07±0.02 and −1.96±0.12, respectively. The parent population number counts information presented here forms a vital part of the CLASS gravitational lensing statistics.
However, these number counts must be coupled with complete redshift information for the JBF sample because the lensing optical depth is strongly dependent on the redshift of the background source (e.g. Turner et al. 1984) . The analysis of the CLASS gravitational lensing statistics performed by Chae et al. (2002) assumed that the mean redshift of the flat-spectrum radio source population below 25 mJy wasz = 1.27 i.e. the same as for brighter samples of flat-spectrum radio sources (e.g. Marlow et al. 2000) . If the true mean redshift of the flat-spectrum radio source population below 25 mJy differs from 1.27 by ±0.1, this would result in a change of ∓ 0.06 in the value of ΩΛ obtained from the CLASS gravitational lensing statistics (see Figure 10 of Chae 2003). As such, it is crucial we establish the redshift distribution of faint flat-spectrum radio sources below the CLASS flux-density limit. In a companion paper to this one (McKean et al. in preparation) , we will present the optical/infrared followup of a small subsample of JBF sources with flux densities between 5 and 15 mJy. Our preliminary results, based on a combination of redshifts obtained from spectroscopy and photometry, suggest that the mean redshift of the JBF selected subsample isz ∼ 1.2. Therefore, we expect little change in the value of ΩΛ once the redshift information for the parent population below 25 mJy is incorporated into the CLASS gravitational lensing statistics analysis.
